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ABSTRACT
MOSFET PARAMETER EXTRACTION AND SPICE MODELING
Sai Subhash Sripada, M.S.
Department of Electrical Engineering
Northern Illinois University, 2015
Dr. Donald Zinger, Director
This paper proposes a simple extraction technique which can be used to extract
device parameters of any power MOSFET easily. It only requires the use of transfer and
output characteristic graphs to extract threshold voltage and transconductance and a few
formulas to extract the parasitic capacitances of the power device. The extraction
technique is presented in an easy to understand step by step procedure. The parameters
extracted using this process are used to develop a spice model. Transient analysis is done
for the extracted model and the resistive switching performance is compared with the
datasheet in order to prove the effectiveness of the extraction technique used. Inductive
switching is also done for the extracted model and the effect of varying the parameters
of the MOSFET on inductive switching times is observed. Finally, this observation is then
used to develop a new mathematical SiC power MOSFET model which has better
inductive switching times than the extracted model and the thesis is concluded.
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CHAPTER 1
INTRODUCTION
In this chapter, we look at some basic concepts of a power MOSFET and silicon
carbide material. Silicon carbide is a compound material that is being widely used today
for manufacturing semiconductor power devices. This material is proved to be much
useful than its predecessor Silicon. The applications and uses of SiC material are explored
in this chapter. Power MOSFETs are used as electronic switches to switch different loads
in power electronic circuits. Switching times are crucial in these kind of applications, in
this paper we look at the factors that affect the switching times of an SiC power
MOSFET and design a better model for switching load applications. The datasheet of an
SiC power MOSFET from CREE Inc. is used for extraction purposes.
1.1 Thesis Objective
The main objective of the thesis is to develop a simple parameter extraction
technique to extract parameters from a power mosfet datasheet, to understand the effect
of different parameters on switching times of the mosfet and to develop a simple spice
model for switching purposes based on the understanding of different mosfet parameters.
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1.2 Power MOSFET

A Power MOSFET (Metal Oxide Semiconductor Field Effect Transistor) is a power
device used as a semiconductor switch in power electronics. They are known for their fast
switching speeds and low gate drive power requirements because of the gate insulation.
Most power MOSFETs have a vertical structure with source and drain on the opposite
sides of the wafer to achieve higher voltage and current carrying capabilities. This results
in fast switching and low switching losses, making the Power MOSFETs efficient at high
switching frequency. Switching performance of a MOSFET depends upon the charging
and discharging of its capacitances.

In an N-channel Power MOSFET, a positive voltage is applied to the gate of the
device attracting the electrons towards the gate terminal. As more and more electrons are
accumulated under the gate, this causes an n-type inversion layer under the gate and a
conductive channel is formed across the body region. In N-type MOSFETs, only the
electrons flow during the forward conduction mode since there are no minority carriers.
The datasheet of a "Silicon Carbide N-channel enhancement mode type power MOSFET"
is studied in this report. MOSFETS are majority carriers, meaning only the electrons in
an N-channel mosfet and holes in a P-channel mosfet carry the current in the device.
Thus, an SiC Power MOSFET can combine all the three desirable characteristics of a
power switch. i.e. fast switching speed, high voltage and low on-resistance.
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Figure 1. Cross sectional view of an N-channel MOSFET [1]

1.3 Silicon carbide

Silicon Carbide is a semiconductor comprising of silicon (Si) and carbon (C)
materials. It has three times the bandgap, three times the thermal conductivity and ten
times the electric breakdown field strength and compared to its counterpart silicon. These
properties make SiC, the sought after material for manufacturers of power semiconductor
devices. Since SiC has high breakdown field strength, they can be made to have a thinner
drift layer and higher doping concentration. i.e. SiC devices can have high breaking
voltages with less on resistance compared to Silicon devices. SiC exists in many poly
types, but only 4H SiC and 6H SiC are commercially available. 4H-SiC has excellent
electrical properties for use in manufacturing high power devices.
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Table 1. Comparison of electrical properties Si vs. SiC
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1.4 SiC Applications

SiC material has many advantages. It can be used in high temperature applications
as it has wide band gap and low intrinsic carrier concentration. SiC devices can operate
at high junction temperatures exceeding 800 degrees Celsius. SiC material has high
breakdown field and wide band gap, which means that high frequency switching is
possible with less switching energy loss. High frequency switching allows the use of
smaller sized capacitors, transformers and inductors, thus cutting down the overall system
size. High thermal conductivity of SiC means that the heat can be removed more
efficiently form the active power device.

SiC material has some disadvantages too. During the oxidation of SiC, electron
trapping is seen at the SiO /SiC interface which causes decrease in conduction and

decrease in electron channel mobility. This interface trap density is 1 to 2 times higher
than those seen near SiO /SiC interface.

CHAPTER 2
POWER MOSFETS

Power MOSFET operates in 3 modes - cutoff region, linear region and saturation
region. Cutoff region is when the gate to source voltage V

is less than zero volts, the

drain and source are isolated from each other because of the reverse bias of the p-n
junction. Drain current is zero and the device is in off-state. In cut-off region, the input
is grounded.

Figure 2. MOSFET in cut-off region.
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Since MOSFET operates as an open switch, the circuit can be simplified.

Figure 3. Simplified representation of MOSFET in cut-off region.

2.1 Operation Principle

Linear region is when V

greater than zero volts. The drain current increases

linearly with increasing drain to source voltage V

for a given gate to source voltage

V . As the gate to source voltage increases, more electrons are attracted towards the

surface and the channel resistance R

decreases. Therefore the MOSFET behaves like

an n-type channel resistor controlled by a voltage, gate to source voltage in this case.
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Saturation region is when, the input and gate are connected to V . The

voltage V

is much greater than the gate threshold voltage V , MOSFET is in fully

ON state and drain current flow is maximum. The channel resistance is minimum and the
MOSFET operates as a closed switch with low resistance.

Figure 4. MOSFET in saturation region.

Since the MOSFET operates as a low resistance closed switch, the circuit can be
simplified.
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Figure 5. Simplified representation of MOSFET in saturation region.

2.2 Output Characteristics

The output graph of a MOSFET shows all the three regions of operation of the
device. The cut-off region, where V

< V

where the device acts as an open circuit.

MOSFET behaves like a resistor with a constant ON-state resistance R

(

)

= V

/I

in the ohmic region. The device operates in the region of current saturation in linear
mode, where I

is a function of gate-source voltage V . The equation for the drain

current in saturation region is

I = g ∗ (V

− V )
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In the equation g

voltage V

is the transconductance parameter. When the drain to source

is increased , gate bias voltage is opposed by the positive potential of the

drain. This causes the surface potential in the channel to decrease. A decrease in channel
inversion layer is seen with the increasing V
becomes equal to V

and finally it becomes zero when V

- V . At this point, called the "channel pinch off point", drain

current saturates. A typical output graph showing all the three regions of operation of the
power device.

Figure 6. Typical Output characteristic graph [2]
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2.3 Transfer Characteristics

In a typical transfer graph (see figure 8), the drain current is plotted as a function
of gate voltage for different operating temperatures. The intercepts of these curves at very
low values of drain current, such as 0.5 mA or 1 mA gives the value of threshold
voltage for that temperature. Therefore it can be said that the transfer characteristics
depends upon the temperature as well as the drain current. Also, increasing the
temperature causes a decrease in threshold voltage V .

Figure 7. Typical transfer characteristic graph [3]
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2.4 Parameters Definition

The definitions of some important parameters that are found on the datasheet of a
power MOSFET are

 Breakdown Voltage BV

: It is defined as the minimum blocking voltage

between drain and source at a given drain current, when the gate terminal is
shorted to source terminal.

 Transconductance g

: It is defined as the change in drain current to the change

in gate voltage for a constant drain voltage. Large value of transconductance is
desirable for a power device.

 Input capacitance: It is defined as the capacitance between gate and source
terminals with the drain shorted to the source. Capacitance C
C

in parallel with

gives the input capacitance C .

 Output capacitance: It is defined as capacitance between drain and source
terminals with gate shorted to the source. Capacitance C
gives the output capacitance C

.

in parallel with C
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Reverse capacitance: : It is defined as the capacitance between drain and gate
terminals with the source connected to the ground. The reverse capacitance C
as the gate to drain capacitance C

is same

.

2.5 CREE Power MOSFET

The switching device used for the extraction purpose in this paper is a power
MOSFET from the semiconductor manufacturer CREE Inc., it is an N-channel
enhancement mode type. It has a high blocking voltage capability and low ON resistance.
CMF10120D Silicon Carbide power MOSFET from CREE Inc. has highest voltage
blocking capability among all the power MOSFET's that are commercially available. The
features, benefits and specifications of the device are

 Specifications : Model : CREE CMF10120D
Blocking voltage: 1200 Volts
R

(

)

: 160 mΩ

Current rating: 13 Amperes

 Benefits : High system efficiency
Less cooling requirements
High switching frequency
Avalanche ruggedness
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 Features : Low ON resistance
High switching speeds
Low parasitic capacitances

 Applications : Solar Inverters
High voltage DC/DC converters
Motor Drives
Switch mode Power Supplies

Table 2. Characteristics of the built-in body diode.

Diode forward voltage: The maximum guaranteed forward drop of the body-drain
diode at a specific source current is known as the diode forward voltage V . N-type
devices have low values of V

compared to P-type devices. Typical value of the forward

voltage drop of a body diode is around 2V for high voltage devices.

CHAPTER 3
MOSFET SWITCHING

MOSFET is a semiconductor switch used in switch different kinds of loads. Types
include resistive switching, inductive switching, capacitive switching etc. Power MOSFETs
are mostly used in power electronics circuits because of their low conduction and
switching losses. They can operate at high switching frequencies with less switching times
and are efficient in dissipating heat. These advantages make power MOSFET ideal to use
as electronic switches.

3.1 Switching Times

Turn-on delay time: Defined as the time interval when the gate threshold voltage
V

has reached 10% of its final value and when the drain source voltage V

has

dropped to 90% of its initial value.

Rise time: Defined as the time interval from when drain source voltage V

falls

from 90% to 10% of its initial value. Start of rise of drain current is seen during this
interval and most turn-on losses are generated during this time period.
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Turn-off delay time: Defined as the time interval from when the gate source
voltage V

has fallen to 90% of its initial value and when the drain source voltage

rises to 10% of the supply voltage V .
Fall time: Defined as the time interval from when the drain source voltage starts
to rise from 10% to 90% of its final value. Start of fall of drain current is seen during
this interval and most turn-off losses are generated during this time period.

The switching of a MOSFET between ON and OFF depends upon its type, i.e.
whether the MOSFET is N-channel type or P-channel type. It also depends upon whether
the power device is operating in enhancement mode or depletion mode. The voltage to
the gate terminal of the MOSFET determines whether the device switches ON or OFF.

Table 3. Switching of a MOSFET with change in V .
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As seen in the table, making the gate voltage positive switched ON the N-channel
MOSFET while making it negative switches on a P-channel MOSFET. This is because
the conduction of current through the channel of an N-channel MOSFET is due to
electrons and for a P-channel MOSFET, holes are current carriers. When the gate voltage
is made positive, all the electrons move to the surface and it is negative all the holes
move to the surface causing conduction.

3.2 Gate Charge

Although the capacitance values give a general idea of the switching behavior of
a MOSFET, gate charge information can be more accurate and useful particularly when
comparing the switching performances of two power devices. This is because when
comparing two MOSFETS for their switching characteristics, the size of the devices and
transconductance values cannot be relied upon. When the gate of the MOSFET is
supplied with a voltage, voltage V

increase and reaches a threshold value V . At this

point, start of increase in drain current is seen and the capacitance C

starts to charge.

During the time period t to t , charging of C

continues, the gate voltage rises and

capacitance C

reaches a predetermined value, at this

there is a proportional rise in the drain current. At time period t the charge of
is complete, the drain current i

the drain voltage starts to fall. From this point, the miller capacitance C
charge until time t .

starts to
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Once both the capacitances are charged, the gate to source voltage V

starts to

rise again until it reaches the voltage that is being supplied at time t . The minimum
gate charge needed to turn on the device is Q

plus Q

corresponding to time period

t . One of the advantages of gate charge information is that one can calculate with ease,
the amount of current needed from a drive circuit to turn on the device in a specified
time limit, since Q = CV, I = C *

and Q = Time × Current. The gate charge test circuit

generally used by the manufacturers and the corresponding gate charge waveforms.

Figure 8. Gate charge test circuit [4]
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Figure 9. Resulting gate and drain waveforms [5]

3.3 Capacitances

The switching behavior of a MOSFET is mostly affected by the parasitic
capacitances that are present between the three terminals of the device. The capacitance
Cgs present between gate and source, Cds present between drain and source and the
capacitance Cgd present between gate and drain are non-linear and depend upon the
bias-voltages and the structure of the device. The illustration of the parasitic capacitances
in a power MOSFET is seen below.
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Figure 10. Parasitic capacitances in a power MOSFET [6]

The capacitance between gate to source C

source C

and the capacitance between drain to

are charged through the gate during the turn-on of the device. All the

capacitances in a MOSFET are a series combination of the voltage independent oxide
capacitance and the voltage dependent depletion capacitance.

3.4 Inductive Load Spiking

During the switching of an inductive load such as a motor, when the transistor is
turned off the current in the inductor has no path to flow. The stored energy in the
inductor is released and converter into electrical energy, this causes voltage to buildup
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near the transistor's drain causing a gigantic voltage spike. If this voltage spike is high
enough, it can destroy the MOSFET.

Adding a diode in parallel with the inductive load prevents this voltage spiking
from occurring. The diode in parallel creates a path for the current from the inductor to
flow through it and back to the voltage source. This diode is known as a freewheeling
diode or a flyback diode. An example circuit showing an inductive load with a diode in
parallel to it.

Figure 11. Inductive load with a parallel diode.

CHAPTER 4
PROCEDURE

In this chapter, we look at the step by step procedure for extracting the
parameters of a power MOSFET using its datasheet. Using the graphs and other values
given in the datasheet, spice model parameters are calculated using MOSFET equations
for drain current and capacitances. Finally, the spice model with the calculated parameters
is simulated and the output and transfer characteristics of the original model and
extracted model are compared to show the accuracy of the parameter extraction
technique.

4.1 Parameter Extraction

All the parameters required that affect the switching performance of a
MOSFET, namely threshold voltage, transconductance, external gate resistance Rg, lambda,
body junction capacitances Cgs, Cds, Cgd are extracted from datasheet using the output,
transfer characteristics graphs as well as using datasheet intrinsic capacitance values.

The threshold voltage and transconductance parameters are extracted from transfer
characteristic graph, lambda is extracted using output characteristic graph.
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The Junction capacitances Cgs, Cgd, Cds can be calculated using the values of
Ciss, Coss and Crss values given in the datasheet. External gate resistance Rg is taken as
2.5Ω as given in the datasheet. To calculate threshold voltage and transconductance from
the transfer graph, two points on drain current axis are selected and corresponding gate
voltages are noted down. MOSFET equation for drain current in saturation region can be
solved in order to obtain the values of threshold voltage and transconductance.

Formula for drain current in saturation region is

Where I

I = K ∗ (V

− V )

is the drain current, K is the transconductance parameter, V

gate threshold voltage.

= 5 Amps, I

I

= 8.25 V, V

V

= 25 Amps
= 12.75 V

The gate threshold voltage and transconductance can be calculated as
I
Solving for V ,

= K ∗ (V

I
V

=

V

=

= K ∗ (V
V

∗ I

I

− V )
− V )
− V

− √I

∗ √I

8.25 ∗ √25 − 12.75 ∗ √5
V

√25 − √5

= 4.60 V

is the
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K=

I
− V )

(V

5
(8.25 − 4.60)

K=

K = 0.377 A/V

Parameter lambda, is calculated by selecting two points on drain current axis and
their corresponding V
gate voltage V

voltage values from the output characteristics curve keeping the

constant (or) for the same gate voltage.

=

I
I V

− I
− I V

The channel length modulation factor was found to be 0.088 .
The Junction capacitances Cgs, Cgd, Cds are calculated using the values of Ciss,
Coss and Crss given in the datasheet.
C

C

C

= C
C

− C

= 920.5 pF
= C

C

= 7.5 pF

C

= 55.5 pF

= C

− C
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4.2 Spice Model

The extracted parameter values are used to create a spice model in Multisim. DC
analysis is done for the MOSFET model and the obtained results are compared to the
transfer and output characteristic curves given in the datasheet. The original graphs and
the graphs obtained from the DC sweep of the created model are a good match proving
the effectiveness of the extraction technique presented.

Figure 12. Transfer characteristic curve from datasheet [7]
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Figure 13. Transfer characteristic curve for created model.
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Figure 14. Output characteristic curve from datasheet [8]
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Figure 15. Output characteristic curve for created model [9]

R

value from the output graph of the simulated model is around 180mΩ at a

drain current of 10 amperes and V

= 20V.

Table 4. Datasheet showing R

value of CREE MOSFET [10]

CHAPTER 5
RESULTS

The results from the resistive switching of original model vs. the extracted model
are discussed in this chapter. Also, we look at the resultant switching times graphs from
the inductive load switching of the extracted model and the developed model. Finally we
compare the switching performance of the extracted model and the new model. The
results are discussed and the thesis is concluded.

5.1 Resistive Switching Comparison

A resistive switching circuit is used to simulate the created MOSFET spice
model. The obtained switching times are compared to the values in the datasheet of the
original model in order to prove the accuracy and efficiency of the extracted model. The
values of the resistive load and the voltage used in the simulation are the same as
specified in the switching time section of the CREE CMF10120D datasheet. The resistive
load switching circuit is seen here.
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Figure 16. Resistive load switching circuit used.

The parameter values of the built-in body diode are taken from the spice program
provided by CREE Inc. The spice program for CMF10120D is written using the extracted
parameter values and the diode parameter values from CREE Inc.

.model bodydiode d (is=1e-42 cjo=783.3p bv=1500 m=0.676 EG=3.26 vj=3.82
n=1.1 rs=0.12 tt=15n ibv=1e-25 level=1).
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Resultant switching time values from resistive load switching make a very good
match with the values on the datasheet. The switching times of the CREE mosfet model
and the resultant graphs from the simulated model.

Table 5. Resistive switching times from datasheet [11]
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Figure 17. Resistive Turn-on delay time.
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Figure 18. Resistive Rise time.
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Figure 19. Resistive Turn-off delay time.
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Figure 20. Resistive Fall time.
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5.2 MOSFET Model

A new mathematical model of an SiC power MOSFET is developed. The
parameters calculated mathematically are used and a spice model is simulated for an
inductive load to get the switching times. The switching times of the developed model
are then compared with the inductive switching times of the extracted model. The aim is
to design a better MOFET model especially for switching purposes. In order to design a
better model, different parameters that affect the switching times of a MOSFET are
varied and the affect of those parameters are recorded in a table. This simulation is done
using the extracted model.

Table 6. MOSFET Parameters vs. Switching times.
Turn on time

Turn off time

Threshold voltage

Increase

Decreases

Transconductance

Decreases

Increases

External gate resistance

Increases

Increases

CGSO

Increases

Increases

CGDO

Increases

Increases

Oxide Capacitance

Decreases

Increases

Channel Width

Increases

Increases

Channel Length

Increases

Decreases
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Since we know how different parameters are affecting the switching times of a
power MOSFET, a better model based on the observations is designed.

Design considerations: Oxide thickness - 50 nano meters.
Breakdown voltage - 1000 Volts.
Maximum switching current - 30 Amperes.

Breakdown voltage and drift region doping for SiC material are related by the equation.
V

=

N =

1.2974 ∗ 10
N

1.2974 ∗ 10
1000

N = 1.2974 ∗ 10

The mobility of electrons in SiC at 300K is given by,
μ = 40 +
μ = 40 +

.

947
1.2974 ∗ 10
1+(
)
1.94 ∗ 10

.

μ = 834.42

The oxide capacitance is given by,

C

947
N
1+(
)
1.94 ∗ 10

T

= (ε ∗ ε ) /C

= (3.9 ∗ 8.8542 ∗ 10

)/(50 ∗ 10 m)
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= 690.62 * 10 F/m
Transconductance parameter Kp is given by,
K = μ ∗ C

= 0.0834 * 690.62 * 10
= 5.759e-03

Maximum voltage that can be given to the gate of a MOSFET is,

V

(

The minimum aspect ratio of (

( )

V
)

(

)

=E

(

)

× t

= ± 6 × 10 × 5 × 10

= ± 30V

) is given by the following formula.
=

. × ×

×(

(

)

(

)

)

The "a" in the formula is usually 0.05 to 0.75, let us assume a to be 0.5. Therefore,

( )

=
=

=

. × . ×
×(
.

.

. )
×

= 3.2 × 10

×(

. )
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This is the minimum ratio between channel width and channel length that is
needed to satisfy the design considerations of the power MOSFET. Let us assume the
value to be little higher, say ( ) = 3.5 × 10 . Assume channel length to be 0.8 µm, we
find the channel width by multiplying the ratio with length.

The oxide capacitance C

is the controlling capacitance, all the other intrinsic

capacitances in a MOSFET depend upon the gate oxide capacitance. From the relation
K = μ ∗ C

, we known that oxide capacitance is directly proportional to

transconductance and inversely proportional to mobility.

From the calculations of both the extracted model and the developed mathematical
model, we see that the transconductance of the mathematical model is less than that of
the extracted model, this means that the developed model has less oxide capacitance, thus
lower values of all the other parasitic capacitances C

,C

and C . This inference can

be made assuming that the actual device geometry and low level design considerations
for both the models to be same.

The two dominating capacitances in a MOSFET are gate to source capacitance
C

and gate to drain miller capacitance C

.C

mostly because of the device geometry and C

is a linear capacitance means that it is
is highly non -linear, means it changes

with changing drain voltage. Reverse capacitance C
when compared to C

and C

.

is also non-linear, but is negligible
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Based on the observations made and other calculations, the parasitic capacitance
values for the developed model are less than those of the extracted model.

5.3 Inductive Switching

An Inductive load switching circuit is used to do transient analysis in
order to get the switching times for an inductive load of 856µH. The switching
frequency is taken as 100 Hz with a 50% duty cycle. A square wave pulse generator is
used to trigger the gate terminal of the MOSFET. The junction capacitances are modeled
as external capacitances in the circuit. A Schottky diode is used in parallel with the
inductor to provide a path for the current in the circuit to flow when the power device
is switched off. Also, the Schottky diode is used to control voltage spiking seen with
inductive loads. The inductive switching circuit and the resultant switching waveforms are
given below.
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Figure 21. Inductive load switching circuit.

42

Figure 22. Inductive Turn-on delay time.
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Figure 23. Inductive Rise time.
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Figure 24. Inductive Turn off delay time.
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Figure 25. Inductive Fall time.
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The designed model is also simulated for the same inductive load and
using the same switching circuit. The switching times of the extracted model and the
designed model are compared. DC sweep test is done for the modeled MOSFET and the
output characteristic graph is plotted. From the graph, it can be seen that the on state
resistance of the MOSFET, i.e. R

ON is low, which is desired in a power MOSFET.

Figure 26. Output Characteristic curve of the designed model.

From the figure above, for a gate threshold value of 20V and at a drain
current of 10A, the ON state resistance of the MOSFET is 262mΩ.
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Figure 27. Inductive switching circuit for the developed model.

The power MOSFET in the figure above is represented by an ideal
MOSFET with a parallel diode which represents the body diode of the device. The
inductive load switching time graphs for the modeled MOSFET.
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Figure 28. Modeled MOSFET Turn on delay time.
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Figure 29. Modeled MOSFET Rise time.
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Figure 30. Modeled MOSFET turn off delay time.

51

Figure 31. Modeled MOSFET Fall time.

CHAPTER 6
RESULTS DISCUSSION

Results from DC sweep of the extracted model show that the output and
transfer characteristics from the simulation match the curves from datasheet. Results from
resistive switching show that the switching times of the extracted model and the CREE
model are a close match, thus proving the efficiency of the parameter extraction
technique used in this paper. The comparison of the resistive switching times between the
original model and the extracted model.

Table 7. Comparison of Resistive switching times.

Switching times

CREE model

Extracted model

Turn-on delay

Rise time

Turn-off delay

Fall time

8.8 ns

34 ns

38 ns

21 ns

9 ns

22 ns

33.5 ns

23.5 ns
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Next, a simple SiC MOSFET model was developed which showed good output
characteristics. The new model has low on resistance value of 260mΩ.

Finally, the switching times for the extracted model with an inductive load
were obtained. The same is done for the designed model with the same inductive load.
Both these switching times are compared and it is found that the developed model has
better switching characteristics than the extracted model, especially the turn-off delay time
has improved a lot. A comparison is seen below.

Table 8. Comparison of Inductive switching times.

Switching times

Turn-on delay

Rise time

Turn-off delay

Fall time

Extracted model

3.5 ns

13 ns

66.4 ns

24.6 ns

Developed model

2.9 ns

7.2 ns

6.3 ns

21.4 ns
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6.1 Conclusion

In this thesis, a simple parameter extraction procedure was proposed to extract
the parameters of power MOSFET using its datasheet. The extracted model was then
compared with the original model and it is found to be a close approximation of the
original model. Finally, a simple mathematical model for an SiC power MOSFET was
developed. This new model was compared to the extracted model for the same inductive
load and was found to have better switching times.

The proposed parameter extraction technique for the MOSFET was accurate
enough and is comparable to the original model. The developed SiC power MOSFET
model for switching purposes is better than the original model and can be used to
switch high current loads.
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